Analysis of VH gene diversity in rainbow trout (Oncorhynchus mykiss): both nonsynonymous and synonymous nucleotide changes are more frequent in CDRs than in FRs.
Forty-six immunoglobulin VH gene sequences of rainbow trout were compiled to analyze the extent of variations and the frequency of nucleotide changes in CDRs and FRs. The results show that the frequency of nonsynonymous (amino acid replacing) changes (Ka) are on average 4.9 times higher in complementarity determining regions (CDRs) than in FRs, thus contributing more diversity in CDRs. Unexpectedly, however, the frequency of synonymous (silent) changes (Ks) show the same tendency: it was 5.3 times higher in CDRs than in framework regions (FRs). The distribution of Ks/Ka ratios of each comparison shows no segregation between CDRs and FRs. The same analysis applied to five germline VH genes of Heterodontus francisci shows the same result as was found with the rainbow trout. In contrast, the results from mouse data show that, while the CDR/FR ratio for Ka is much higher (7.4), the CDR/FR ratio for Ks is only slightly higher (1.8). The distribution of Ks/Ka ratios in mouse indicates clear segregation between CDRs and FRs. This suggests that CDR germline diversity is largely generated by gene conversion in VHs of lower vertebrates such as rainbow trout or shark. This mechanism might be advantageous to lower vertebrates in generating V gene diversity faster than other mechanisms such as point mutation and selection.